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James Chisholm, class of '41,
speaks from experience when he says,
"Men with ability and ambition really have
a chance to get ahead at U.S. Steel"
• A responskile position can come
quickly to those graduate engineers at
U.S. Steel who show ability and ambi-
tion. Management training programs
are designed to stimulate and develop
these qualities as the trainee "learns by
doing." His training is always a fascin-
ating challenge and he works with the
best equipment and the finest people in
the business.
•i Chisholm is typical of theyoung men who rapidly rise to an im-
HI 
portant position at U.S. Steel. Jim
came to U.S. Steel as a trainee in 1941
after graduating as an M.E. Shortly
thereafter he entered military service
for four years. Upon his return to U.S.
Steel in 1946, he advanced steadily un-
til, in 1951, he was appointed to his
present position as Assistant Superin-
tendent of Blast Furnaces at the new
Fairless Works at Morrisville, Pa.
Jim is now in charge of quality con-
trol for open hearth furnaces at Fair-
less, the unloading of all ore ships and
the operation of the plant's two big
blast furnaces—each with a rated out-
put of 1500 tons per day.
Jim feels that the opportunities for
graduate engineers are exceptional at
U.S. Steel. He remarked that in his own
department alone, six college trainees
have been put into management posi-
tions within the last couple of years. He
says that chances for advancement are
even better now with the current expan-
sion of facilities and the development
of new products and markets.
If you are interested in a challenging
and rewarding career with United
States Steel, and feel that you can
qualify, you can get details from your
college placement director. And we will
gladly send you a copy of our informa-
tive booklet, "Paths of Opportunity,"
which describes U.S. Steel and the
openings in various scientific fields.
Just write to United States Steel Cor-
poration, Personnel Division, Room
1622, 525 William Penn Place, Pitts-
burgh 30, Pennsylvania.
SEE THE UNITED STATES STEEL HOUR. It's a full-hour TV program
presented every other week by United States Steel. Consult your local
newspaper for time and station.
UNITED STATES STEEL
AMERICAN BRIDGE.. AMERICAN STEEL WIRE and CYCLONE FENCE .. COLUMBIA-GENEVA STEEL . CONSOLIDATED WESTERN STEEL .. GERRARD STEEL STRAPPING . NATIONAL TUBE
OIL WELL SUPPLY .. TENNESSEE COAL & IRON UNITED STATES STEEL PRODUCTS .. UNITED STATES STEEL suppLy .. Divisions of UNITED STATES STEEL CORPORATION, PITTSBURGH
UNITED STATES STEEL HOMES, INC. • UNION SUPPLY COMPANY • UNITED STATES STEEL EXPORT COMPANY • UNIVERSAL ATLAS CEMENT COMPANY 5-6Y0
How about SQUARE PEGS and ROUND HOLES?
FVERY on-his-toes engineering senior knows that his  first job is a most important one.
Naturally, he wants a job where he fits in with his work,
his company, the men around him. Because that's where
his chances are best for building a lifetime career.
He surely doesn't want to be a square peg in a round hole.
To such a young man we can say in all honesty that —
here at General Motors — he has a unique opportunity
to "fit in."
For here is a company with abundant opportunities for
many different kinds of men, many varieties of talent,
many fields of interest.
—A company where engineering opportunities exist in
the design and manufacturing of cars, trucks, home
appliances, aircraft engines, Diesel engines, road-
building equipment, defense weapons.
—A company whose vigorous decentralization results in
small, close-knit technical teams enjoying harmonious
working conditions and highest mutual respect.
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—An organization that bends every effort to encourage
professional advancement through training programs,
publication of papers, and the support of vast facilities
and resources.
We'll be glad to help you find where you might fit in.
Let your Placement Officer arrange it, or write us
directly.
GM Positions Now Available
In These Fields:
MECHANICAL ENGINEERING
CHEMICAL ENGINEERING
ELECTRICAL ENGINEERING
INDUSTRIAL ENGINEERING
METALLURGICAL ENGINEERING
AERONAUTICAL ENGINEERING
BUSINESS ADMINISTRATION
GENERAL MOTORS
Personnel Stag, Detroit 2, Michigan
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SLIDING DOWN THE WAYS at Groton, Conn., goes the USS Nautilus,
newest and fastest member of our underseas fleet. During welding,
Worthington heavy-duty turning rolls rotated the hull sections.
How the world's first atomic sub was welded
Welding the hull of the USS Nautilus, world's first
atomic submarine, presented a tough problem.
Submerged-arc automatic welding seemed to be ideal
for the job. Question was—could you rotate the hull
sections of the Nautilus to take advantage of this fast,
high-quality welding method?
Worthington's answer to General Dynamics Corpo-
ration's Electric Boat Division, builder of the Nautilus,
was the largest turning roll ever built.
The result? Welding of the Nautilus hull was accom-
plished in record-breaking time — and cost less than
originally estimated. Unchanged, the Worthington roll
See the Worthington
Corporation exhibit in
New York City. A lively,
informative display of
product developments
for industry, business and
the home. Park Avenue
and 40th Street.
set-up is also being used in the construction of the
nation's second atomic sub, the USS Sea Wolf.
Turning rolls for submarines aren't all that Worth-
ington makes. The long list of Worthington-designed,
Worthington-built equipment includes air conditioning
units, construction machinery, compressors, Diesel en-
gines, steam power equipment and, of course, pumps
of all kinds. For the complete story of how you can fit
into the Worthington picture, write F. F. Thompson,
Manager, Personnel and Training, Worthington Cor-
poration, Harrison, New Jersey. You may be glad
you did.
See the Worthington representative when he visits your campus
WORTHINGTON
When you're thinking of a good job—think high—think Worthington
4.25 5
AIR CONDITIONING AND REFRIGERATION • COMPRESSORS • CONSTRUCTION EQUIPMENT • ENGINES • DEAERATORS • INDUSTRIAL MIXERS
LIQUID METERS • MECHANICAL POWER TRANSMISSION • PUMPS • STEAM CONDENSERS • STEAM-JET EJECTORS • STEAM TURBINES • WELDING POSITIONERS
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Sperry Gyrotron Vibratory Gyro is
shown with a portion of its housing cut
away to reveal the tuning fork which is
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Complete
c.cwwice
Rapid, accurate
execution of your
printing requirements
at reasonable prices
Meo4e -
iu eo.
140 North 6th Street
Terre Haute, Indiana
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ROSE POLYTECHNIC INSTITUTE
TERRE HAUTE, INDIANA
HIGH SCHOOL GRADUATES OF 1956
You are cordially invited to vt Rose Poly-
ter!' I e Institute where you can earn a degree in:
CHENHCAL ENGINEEIIING
ELECTRICAL ENGINEERING
NIF,CHANICAL ENGINEERING
CWIL ENGINEEIUNG
The next freshman class will be admitted
September 10, 1956
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SEND COUPON FOR INFORMATION
ADMISSIONS COUNSELOR
Rose Polytechnic Institute
Terre Haute, Indiana
I am interested in knowing inore about your college
engineering program.
Please Send
NAME,
ADDRESS
Brochure
El Bulletin
El Admission
Application
Year graduating from High School
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which will you enter
when you become an
opened to you ...
omany d ors will be
engineer
A
JOB
OPPORTUKIITY KNOCKS for engineering careers
at this Magnificent new jet aircraft equipment plant
HAMILMN SlANDARD
Make the right choice when you begin to invest your hard-won skill and
knowledge in engineering. Hamilton Standard offers a plant where initiative
and responsibility are encouraged ... where young men are in top manage-
ment posts . . . an engineering staff which has been continuously expanding
for 35 years . . . a plant which has been judged one of the top 10 in the
nation. You don't just fill a position at H-S . . . you commence a career! Some
of Hamilton's present projects include jet fuel controls, jet turbine starters,
hydraulic pumps, air cycle and vapor refrigeration systems, controls and
accessories for nuclear engines, propellers for turbine and piston engines.
GRADUATE PROGRAM ... while at Hamilton Standard you will be encouraged
to take advantage of the company's liberal tuition assistance plan and to
pursue postgraduate studies at nearby Hartford Graduate Center of
Rensselaer Polytechnic Institute.
Send for "YOU AND YOUR FUTURE"
... a colorful brochure picturing and describing all of the activi-
ties and opportunities at H-5 . . . plus information on the
graduate engineering program. Write Mr. T. K. Bye, (key no•)
Bradley Field Road, Windsor Locks, Connecticut.
HAMILTON STANDARD A DIVISION OF UNITED AIRCRAFT CORPORATION
Page 6 THE ROSE TECHNIC
From college to business is a big jump. So, before deciding
on that all-important first job, you need specc information on
what various companies have to offer.
Westinghouse is prepared to give it to you. In a personal
con
ory
ference, The Man With The Facts will give you a complete
st on career oppor t unities at Westinghouse.
Before deciding on your first job
see the Westinghouse Man With The Facts
G-10292
YOU CAN SE SURE...IF IT'S
Westinghouse
MARCH, 1956
He will tell you about its million-dollar Educational Center
and comprehensive training program in classroom and plant
. . . the many kinds of careers open . . . cpportunities for further
education and advancement, and how other graduates took
advantage of these to reach interesting and responsible positions.
The Westinghouse $300,000,000 expansion program is con-
stantly opening up new fields and opportunities for young men.
Let The Man With The Facts tell you about them.
So you can size up Westinghouse, ask your Placement Officer
to make a date with The Man With The Facts. Send now,
for copies of booklets offered below.
Ask your Placement Officer about
career opportunities at Westinghouse,
or write for these two booklets: Con-
tinued Education at Westinghouse (de-
scribing our Graduate Study Program)
and Finding Your Place in Industry.
Write: Mr. C. W. Mills, Regional
Educational Co-ordinator, Westing-
house Electric Corporation, Merchan-
dise Mart Plaza, Chicago 90, Illinois.
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Rose students have inherited many great traditions and customs, and
among them is Engineers' Day. This event has helped to publicize Rose
favorably among high school students and has contributed to the excellent
reputation of our college.
From the point of view of the Rose student there are two major con-
tributions which Engineers' Day can make for him: first, he can get practical
experience in selecting and building a display, and in so doing he has the
opportunity to apply lessons learned in the classrooms and laboratories;
secondly, he can obtain experience in presenting his display, clearly and
interestingly, to the Rose visitors. Students are always asking their teachers
to be clear and practical; here, on Engineers' Day, we students can illustrate
these qualities.
Both the school and the students will benefit from a successful Engineers'
Day. Let's approach the problem earnestly and energetically and show former
Rose students and our guests how well we can carry on this fine tradition
from the past.
12.B.
i(mmommommis
FRONTISPIECE: Scientists at the Westinghouse Research Laboratories are purifying titanium and other hard-to-get metalsby imprisoning the molten metal inside a cage of its own making. The process, called cage zone refining, uses a unique
method to melt a bar of metal while the metal acts as its own crucible. Object of the process is to prepare super-pure metals.Courtesy of WESTINGHOUSE ELECTRIC CORPORATION.
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Automation
in the
Electronics Industry
It has been predicted that auto-
mation may soon become the nation's
No. 1 industry. This idea was put
forth by Dean E. Wooldridge, presi-
dent of Ramo-Wooldridge Corpora-
tion. Mr. Wooldridge urged industry
to follow the "systems" idea used by
the military rather than the "black"
box approach. By this he simply
means that the operators should be
more technical in nature than at
present. He believes this will bring
about rapid and large gains from
automation.
At a symposium on "Electronics
and Automatic Production" held in
San Francisco on August 22-23, thu
prediction was made by Paul B. Wis-
hart, President of Minneapo
Honeywell Regulator Company, that
withiI ten years many small and
medium-sized companies will be able
to produce as much as the larger
companies by their wise use of auto-
mation. According to Mr. Wishart,
the makers of automatic equipment
know that their largest market is
the small businesses of less than
1,000 employees where automatic
machinery is needed to compete.
We shall now see what some of
the newer trends are toward auto-
mation.
Modular Construction
One of the most recent develop-
ments in the field of elctronic-com-
ponent assembly is the invention of
modular construction. During the
Korean conflict, many of our manu-
By Floyd Koontz, jr., e.e.
factured jet planes were sidelined
waiting for electronic equipment.
Seeing a need for a new, fast means
of this type of production, the gov-
ernment provided $4.7 million dol-
lars for what was called "Project
Tinkertoy." This money was used to
build a small factory in Arlington,
Virginia, which was equipped to build
electronic equipment subassemblies
entirely by automatic machines. It
was here that modular construction
was born. A modula is simply an en-
tirely machine-made vacuum tube
stage consisting of condensers, coils,
resistors, etc. The components are
built on a series of wafers which are
stacked and tied together with wires
which run down the sides. At every
stage of construction, the units are
automatically inspected and the
faulty ones rejected.
One of the big advantages of modu-
lar construction is that when a piece
of equipment becomes defective, the
whole modular unit may be replaced
at a great saving in time. This omits
having to trouble-shoot the equip-
ment to find the faulty part. The
really important advantage is that
II odular construction•makes possible
tremendous production as exempli-
fied by this small plant in Arlington,
Virginia, which can produce up to
1,000 modular subassemblies per
hour.
Automatic Assembly
Another modern development to-
ward complete automation is the
Autofab. Developed and manufactur-
ed by the Mechanical Division of
General Mills, Inc., the Autofab is
an automatic machine which attaches
electronic components to printed
circuit fiberboard. It consists of
twenty-four attaching heads which
hold the parts until needed and a
conveyor system which moves the
circuit boards from head to head.
The boards are moved along by com-
pressed air to cut down transit time.
The Autofab normally produces a
finished assembly every three SEC-
onds, which amounts to about 10,000
per eight-hour day. It is versatile in
that it will handle boards from two-
inches to ten-inches long or wide,
witS the number of attached com-
ponents being variable up to twenty-
four. The attaching force is applied
tS the leads so that•no strain is put
S n the boards or parts. If a part
should be improperly attached, the
machine automatically stops. Also,
when the parts in one head are used
uS, the machine stops and indicates
the empty head with a light. The
parts are readied for the Autofab in
another machine in which they are
simSly dumped. It then proceeds to
straighten the leads, cut them off to
the proper length, apply wrap-around
sleeves, and load them into maga-
zines. The magazines are then placed
on the heads when needed. A maga-
zine usually holds about 600 parts
and can be attached while the ma-
chine is running. Each head holds
Page 10 THE ROSE TECHNIC
several magazines so that the ma-
chine need never stop.
The first Autofab was built for
International Business Machines
Corporation and is to be used to make
printed circuit subassemblies for use
in air-defense computers. Each com-
puter will require several thousand
assemblies. Although the Autofab is
now being used to make national de-
fense equipment, it will probably be
adopted by leading television manu-
facturers in the near future. It offers
tremendously increased production
at lower cost and with better-quality
work. Also, it requires only two
operators and a supervisor. Actually,
the only disadvantage it has is the
large initial cost incurred by any
manufacturer in converting over.
The television industry is now be-
ginning to switch over to automation.
Of all the manufacturers, the Ad-
miral Corporation seems to be lead-
ing the field with about 75 per cent
of the circuitry in the new 1956
models being done by automatic ma-
chines. In 1952 the first step was
taken with the advent of dip solder-
ing. This is simply a way of wiring
equipment so that all the connections
can be soldered at one time by dip-
ping them in a solder pot. Since 1952,
Admiral has been building its own
The General Mills Autofab for production of printed circuit assemblies.
automatic equipment. This has en-
abled them to get the jump on the
other manufacturers. The other com-
panies will have to buy commercial
equipment in order to catch up and
will have to invest a large amount
of money in the new machines.
Just for example, the "Auto-
fab," built by General Mills, costs
about $100,000 while many others
run even higher. It is this high in-
itial cost which is expected to put
many small manufacturers out of
business. As far as cutting costs, Ad-
miral now has three automatic as-
semblers in operation, which have
eliminated 425 soldered connections
in each receiver. This has enabled
the company to reduce the cost of
one model from $500 to $340 in one
year. Also, R.C.A. claims to have
reduced costs by as much as 29 per
cent.
Handling
The Sylvania Electric Products,
Inc., plant of Batavia, New York, is
now producing a new television set
every twenty seconds, thanks to
their recently installed conveyor
system. This amounts to about 1,400
sets per eight-hour day. The Batavia
plant now contains four continuous
F ssembly lines, each functioning in-
dependently of the others. It was
found that 700-foot assembly lines
were impractical, so the lines were
built in three operational segments,
interconnected by three-inch over-
head trolley conveyors. The purpose
of the overhead conveyors is to move
components to the place where the
next stage of assembly is being done.
Sylvania makes about 60 production
model sets of which four can be
built at a time on independent lines.
The first operation toward build-
ing a set is building the tuner as-
sembly. From here the set goes by
overhead conveyor to the chassis-
build department. This is the depart-
ment in which the major portion of
the work is done. The chassis will
be complete except for the picture
tube when it leaves this area. It is
then completed, tested, and boxed
up.
There are two types of carriers
(Continued on page 32)
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Irlhe Complexity of the
Simple Parameciu
By John R. Rhodehamel, sr., ch.e.
Paramecium, plural paramecia,
means oblong in the Latin transla-
tion, and indicates one of some ten
species of a single-celled, microscopic
animal. These animals are of the
Phylum protozoa, the Class Ciliata
(or Infusoria) meaning protozoans
that progress by means of cilia.
These cilium (singular) are fine,
hair-like protrusions that beat
rhythmically, propelling the animal
forward or backward with equal
ease.
Paramecia belong to the Order
Holotrichida, meaning entirely-hairy,
with the simple cilia of approximately
equal size, distributed more or less
uniformly over the entire external
structure.
In contrast to the old concept of
the simplicity of the protozoa, it
takes but little study to realize that
this cell is far more complex than
any cell in the human body. But
the paramecium itself is a mere in-
fant compared th the complexity of
the higher as; demonstrating how
really complicated a cell can be-
come. In truth, the ates are an
end line of evolution for their series
or Phylum, comparable to other
forms of evolution in more or less
a parallel sense. These other Phylum
might include the metozoan, of which
both man and a sponge are a part.
Certainly the ciliates are the highest
form of their series in respect to the
single-celled animals with the limi-
tations given a single cell. These we
might regard as non-cellular or acell-
ular rather than unicellclor — the
formation of an elaborate body with
many complex organs without the
L rocedure of evolving colonies or
distinctive cells.
A paramecium exhibits a constant
shape due to the presence of a rela-
tively tough pellicle (cuticle of peri-
plast) as an external covering. Next
there appears a comparatively thin
and clear ectoplasm (ectosarc) , and
a very granularcentralentoplasm
(endoplasm or endosarc) Character-
ized by all but a few ciliates, the
work of the nucleus is subdivided:
there is the large vegetative macro-
nucleus and one to several small re-
productive micronuclei. Reproduc-
tion of these creatures may be
asexual, i.e. by transverse fission, or
sexual by conjugation. Interesting
enough, 22 different sexes have been
counted among the ciliates!
For further characteristics of the
pararnecium, see
(a) Contractile vacuoles
(b) Food vacuoles
(c) Didinium (enemy of the
paramecium) and trichocysts,
a disputable appendage be-
longing to the paramecium.
"The Collection and Preservation
of Paramecium Cultures."
Protozoa is quite abundant on the
underside of a lily pad, more preva-
lent if the pad is located in a shaded,
cool area. However, the debris on
the bottom of any freshwater pond,
lake, or stream contains various
species of paramecia because this
debris is alive with the bacteria on
whicI the paramecium feeds.
Keep any collection bottles in a
cool place, avoiding direct sunlight.
A cheese cloth should also be tied
S' er the mouth of the bottles to ad-
mit air.
The feeding and propogation of
the paramecia is a delicate but
simple operation. It is much like the
growing of foliage for the feeding of
livestock. In this case bacteria is the
fS od of !tS1iIüWIi.c a.
Bacteria is everywhere, in the
spores of the air, on grains, in soils
— nearly ever-predominent. The
most common method of obtaining
these cultures is by a hay infusion
or by maceration, the rotting of an
organic material in a volume of stale
water. The decomposon occurs
through the action of the bacteria.
After two or three days of macera-
tion in a warm spot, enough bacteria
will have formed to feed the colony
of paramecia.
This food of bacteria is fed into
the bottles of collected paramecium
and the colonies are allowed to feed
and propogate.
In technical work, care is taken
th produce pure cultures of bacteria
of known species in carefully steri-
lized equipment to avoid any con-
tamination. Care in either the lab-
oratory or at home must be taken
to use water of pH 7 or as nearly
neutral as possible, also too much
chlorine in the water will destroy
the cultures.
As long as a plentiful supply of
food is available the protozoa will
thrive and multiply.
(Continued cm. page 36)
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W9NAA CALLING
"W9NAA calling CQ—DX twenty
meters," is the cry from the EE
basement, home of Rose's amateur
radio station. In plain language, this
amounts to a request to talk to any
amateur station located in a country
outside the United States. It's a great
thrill, according to the local hams,
to be able to call and talk to ama-
teurs in faraway places such as
Guam, Germany, North Africa, Bra-
zil, Iceland, Southern Rhodesia
(wherever that is) , and so on. The
total so far is 25 countries. Proof of
these contacts comes in the form of
a post-card acknowledgment called
a QSL and the locals can he justly
proud of the collection of QSL cards
they have accumulated thus far.
The big factor underlying this re-
cent interest in "working DX" is
last October's installation of the
new 10 and 20 meter beam antenna.
Four of the club members, with the
capable assistance of their club ad-
visor, Professor Moench, devoted the
greater part of two weeks' spare
time to hanging the gleaming array
of aluminum on a sky-hook and mak-
ing it work. They all agree, how-
ever, that the effort was well worth-
while. Some of the first contacts with
the beam brought back reports such
as "best signal on the band . . . only
station we can copy." One week's
station activity brought a total of 12
countries.
Enthusiasm is still running high
down in the "shack" and the sturdy
old surplus BC-610 continues to put
out what the "hams" call a "fine busi-
ness" signal on 20 meters. The 610
runs a power input of approximately
500 watts and since the maximum
power permitted an amateur is only
1000 watts it might seem that W9-
NAA is running an average amount
of power. The truth is that the aver-
age amateur station runs a power
of 250 watts or less. So 500 watts is
a decent output by any standard; for
example, many foreign amateurs are
By Charles Corbin, jr., e.e.
limited to a maximum of 500 watts
and the average, because of com-
munications taxes, is considerably
less than this figure.
With a self-imposed limit on power
(high-voltage power supplies amount
to a considerable expenditure) the
"DX-hounds" have attempted to get
on 10 meters, the perennial favorite
for low-power, long-distance contacts.
Recent sun-spot activity and propa-
gation predictions for the next year
and a half make 10 meters the band
to watch, according to the experts.
These things in mind, experimenta-
tion began last December on a
medium-power transmitter (affec-
tionately dubbed the "old 813 rig")
for 10 meters. The work had its
bitter moments including a few
blown-out fuses and circuit-breakers,
not to mention a month of trouble-
shooting the BC-610, source of power
for the "old 813." However, it was
established that the "rig" was capa-
ble of getting out on 10 meters; sev-
eral contacts were made with Cali-
fornia stations and an amateur in
Scotland is still wondering what hap-
pened one day last December when
a 100% contact was suddenly inter-
rupted by a series of blown fuses
and other protective paraphenalia.
To this date, that was the last con-
tact on 10 meters for the club sta-
tion. A lot of work has yet to be
done, but it seems likely that some-
one will, in the near future, discover
what ails "the old 813" and the sta-
tion will become as well-known on
10 meters as it is on the 20 meter
band.
Operating the station is not the
only interest of the licensed mem-
bers, however; they're all anxious to
help anyone interested in getting
his "ticket." Noon-hour code prac-
tice sessions and the new club-spon-
sored transmitter theory classes are
ample proof of this intent. All that
is required for the Novice license
is a code speed of 5 words per minute
and a grade of 75Y on a 20 question
test of technical knowledge. So
there's an opportunity for you would
be "brass-pounders" and "phone"
men.
One new license is on the way;
we're hoping to see a list of at least
four new licensees in the next couple
of months. So how about it? Best
73s and good luck on those licenses.
Floyd Koontz and Charlie Corbin shown operating the "Rig".
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A Responsibility and
A Challenge
The people of the United States
today enjoy a high standard of liv-
ing which has resulted largely from
an economic system geared to high
industrial production. This tremen-
dous industrial output with all of
the associated research, engineering,
sales promotion, and administration
has placed the engineer in an im-
portant role. Evidence of this can be
seen in past achievements and the
present increasingly large demand
for more engineers. The engineering
profession has become an important
and integral part of industry and,
consequently, an integral part of our
economic system.
But a question that should be con-
sidered is whether or not the role
of the engineer extends outside in-
dustry to civic responsibilities.
Considering this question from an
historical viewpoint, it's apparent
that the economic system we enjoy
today is part of our American heri-
tage. This heritage includes not only
our system of free enterprise, which
has been the basis of the large in-
dustrial production, but also politi-
cal and social aspects such as our
system of representative government
and our extensive educational sys-
tem. Our predecessors have passed
on to us a heritage that is really a
way of life. It has guaranteed us
rights and freedoms. We have the
right to disagree and doubt, which
leads us to search for the truth. The
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By Paul Lewis, jr., e.e.
right of free expression has enabled
us to establish a constant and free
interchange of ideas, and all of us
have benefited from the right of equal
opportunity. There are also other as-
pects, such as the high regard for
human life, which have resulted in
a society where much importance is
placed on the economic and physical
welfare of all the people. It is an
eonomic, political, and social heri-
tage which must be preserved and
improved. It seems that here is a
responsibility and a challenge that
should be accepted by the engineer.
To the average engineer, this re.
sponsibility is most important in the
civic affairs of the community. An
example of this is the importance of
helping to maintain and improve the
school system. Here is a responsibili-
ty that reaches into the home of
every family and concerns us all.
It is important because our future
and the future of our children de-
pends on the training and the quality
of instruction that is provided in our
schools.
Another aspect is the considera-
tion of the welfare of the people with
whom we live. Charity in the form of
large organizations supporting re-
search and direct aid for various dis-
abilities is a part of our way of life,
and support of these organizations
is an important responsibility.
A third consideration concerns our
system of representative govern-
ment. Communities are built by the
people who live in them, and most
of the development and improvement
that can be made depends upon the
cooperation and participation of the
people in the community. The local
government offers many opportuni-
ties to men with qualifications such
as those possessed by the engineer.
Engineers have often succeeded in
many fields of endeavor, and the op-
portunities in state and national gov-
ernment should also be considered.
The political achievements that have
been attained by an engineer are
well exemplified by those of Herbert
Hoover.
The importance of accepting civic
responsibilities can be seen in the
impact of these ideas on our daily
lives. We have a way of life that we
have to protect from opposition, both
internal and external.
In summary, the role of the engi-
neer does extend outside industry.
It includes many phases of a way of
life that has produced discovery and
development resulting in a high
standard of living and which has
also given us individual dignity and
freedom. It is a heritage which we
need to protect and upon which we
must continue to build. Using the ex-
periences and developments of the
past, the engineer now faces the re-
sponsibility and the challenge of
building for the future.
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How the Bell
Solar Battery
Converts
Sunlight into
Electricity
Another example of the
pioneering opportunities
for engineers at
Bell Telephone Laboratories
In a career with Bell Telephone Laboratories,
young engineers and scientists can expect to take
part in pioneering radically new developments in the
field of communications. One such development is
the Bell Solar Battery.
Like the transistor, the Bell Solar Battery was in-
vented by Bell System scientists. Indeed, it was the
study of semiconductors which revealed the fact that
sunlight could induce the movement of electrons in
silicon and thus create electric current.
The basic unit of the Bell Solar Battery is a thin
disc compounded of two kinds of treated silicon. The
body of the disc is silicon with a trace of arsenic to
provide negative potential. Into this body boron is
diffused, to a depth of less than 1/10,000 of an inch,
providing positive potential. The junction of these
layers of treated silicon is the "p-n" junction. Equi-
librium between the p and n regions is upset when the
disc is exposed to sunlight, which jolts electrons free,
and causes them to move across the p-n junction. The
charges pass through contacts, and current — though
a small amount — flows.
In the past year, the efficiency of the Bell Solar
Battery has been increased from 6 to 11%. Right
now, in Americus, Georgia, the battery is being used
experimentally to power a rural telephone system.
And more widespread application is in the offing.
The Bell Solar Battery is one of many develop-
ments underway in the Bell System to improve
America's telephone service. The special role of Bell
Telephone Laboratories in forwarding the exciting
search for tomorrow's better telephone service is
creating many fine career opportunities for young
scientists and engineers. Your placement officer can
give you more information about careers with Bell
Telephone Laboratories, and also with Bell Tele-
phone Operating Companies, Western Electric and
Sandia Corporation.
The Bell Solar Battery consists of 432 silicon discs wired
together. It is mounted on telephone poles to catch prevailing
sunlight, and on a sunny day can produce 10 watts. Excess
energy is led into storage batteries, to be used at night or in
bad weather.
Za BELL TELEPHONE
•
SYSTEM
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Experience
is a great teacher
but. . .
you can learn more
from books
cheaper and faster
Order your books through
Rose Polytechnic
Book Store
THE
PARKMORE
RESTAURANT
Where R.P.I.
Men Meet
A Good Place
For Grads
To Eat
Production of
Metallic Oxides
By Jim Griffith, jr. e.e.
An interesting, at least, if not use-
ful relationship between the size of
a wire and its "electrical ultimate
strength" was revealed recently after
a study made for the purpose of
gathering information for a paper in
the course Letters and Reports. It
was found that the maximum current
attainable before fusion occurs in a
cylindrical conductor is approxi-
mately a direct function of the three-
halves power of its radius. Stated
3
mathematically: If = Kr 2 the sub-
script "f" pertaining to the value at
fusion.
This formula can be developed by
making some general assumptions
and declarations of fact which prac-
tice is not altogether foreign to engi-
neering analyses. First let us make
the obvious statement that electrical
current through a wire causes heat
to be dissipated, and add to this
statement the assumption that the
rate of dissipation of heat from the
surface of a conductor is a function
of its surface temperature only. For
the sake of simplicity let us further
assume that a uniform surface tem-
perature exists on a conductor and
consider only wires which are long
enough so that axial flow of heat may
be neglected, and only radial heat
flow need be considered.
Now, when the surface tempera-
ture of a conductor is in equilibrium
with its surrounding medium at the
temperature of fusion of the wire,
the power supplied to the wire must
be equal to that dissipated in the
form of heat. (It is at this point in
the development when it becomes
convenient to limit verbiage in favor
of the language of the engineer,
mathematical symbolism.)
P, = Pe
 
12R
but?. /141 =LL
A ir rt
therefore
Pn 12/011T r
At fusion P„ is constant. For
given size of wire, then,
Pn 
= 
constdot
A
but A = aTrr
there fore
xst. con1
rz 211"r I
3
12= 277br x
P
a
3
and If = Kr. 2 where K represent
the combined expression for all the
constants thus far introduced and
is dependent on the properties of the
wire substance for its value.
Surprising as it may seem, labora-
tory testing verifies this relationship
to within about ten percent. This ex-
pression is presented here for those
who keep files of "worthless facts"
and for use by anyone wishing to
destroy cylindrical conductors by
subjecting them to large electrical
currents. For the latter group it
might be useful to note that the
numerical value of K in the expres-
sion was experimentally determined
to about 2800 amperes per inch 2
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A FEW YEARS AGO, HE WAS ON CAMPUS
AT PURDUE UNIVERSITY, AND NOW...
FLOYD D. (Doug) WALLACE, JR.,
above, is a senior project engineer at
Allison.
He left Purdue in 1947 with his AE
degree and came to Allison the same
year. Presently, he is in charge of in-
strumentation and automatic process
controls at Allison's new Research &
Development test center.
With Allison now in the midst of
a $75 million engineering expansion
and building program, much of his
time is spent in vendor contact work,
studying and selecting equipment
most adequate to do the job; observ-
ing, and helping with installation. He
is shown above checking a control
valve positioning amplifier on the in-
strument panel for controlling air
pressures and temperatures of four
electric motor-driven, axial flow com-
pressors. This new facility is part of
the new Research and Development
test center, which—when completed
—will enable testing of individual
combustion components for turbo-
prop and turbo-jet engines, compres-
sor and turbine components.
Doug's work is "cut out" for him
for some time to come, for only re-
cently, Allison broke ground for the
engineering building which is to be
the center of expanded Research and
Development facilities for advanced
types of aircraft engines for commer-
cial and military use.
With this long-range expansion
Ite•It
program, Allison needs more engi-
neering personnel, and opportunity
for young graduate engineers is un-
limited. Arrange now for an early
interview with our representative on
your campus, or write for information
about the possibilities of YOUR engi-
neering career at Allison: Personnel
Dept., Engineering College Contact,
Allison Division, General Motors
Corporation, Indianapolis 6, Indiana.
"TURBO-PROP ENGINES
American built for the new era in air travel
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FOWL PLAY
As last semester was about to
close its book of learning, a handful
of men felt that it was necessary to
bring more life into the class room.
These hardy adventurers sojourned
the countryside until they were able
to confiscate one lonely White Leg-
horn. This symbol was then present-
ed to the Engineering Drawing De-
partment during their final exam.
The reaction was as expected; it was
a meal well spent.
CRAMMING
On the eve of the first final exam
last semester, a small army of stu-
dents decided that they were not
going to study for their first final.
They wanted something else to do.
It had snowed all of that day and
the previous night. All of this "frozen
fun" had given them certain incen-
tive. They decided to block the en-
trance to the campus with a huge
snowball. They did just that. The
next morning, an eight foot snow-
ball was found between the pillars
of the front entrance. The Indiana
Highway Department was called to
remove the "preparation for the first
final."
RADIO CLUB
The Radio Club seems to be beam-
ing with activity. Last semester it
held a class dealing in elementary
radio repair. The class was directed
by Professor Herman Moench, Dean
of Engineering, and Myron Clark,
President of the Radio Club. This
semester a class is planned in trans-
mitter theory. Last fall the club also
erected a new beam antenna for
their own transmitter. Also, all mem-
bers that are hams have received
new station call cards. The cards are
very unique in that the basis of the
card is a picture of the front en-
By Fred Oswalt, Fresh.
trance of the campus printed in red
over which the call letters of the
station are printed in black. Three
members, Fred Ryker, Dan Mafucci
and Charles Tolson, erected a new
television on the Student Center. The
antenna boosted our local reception
and added two new Indianapolis
channels to our viewing pleasure.
The members of the Radio Club can
indeed be proud of themselves.
DORMITORY ASSOCIATION
The Dormitory Association has
been doing a fine job for the men
who live on the campus. This se-
mester's officers are: Charles Tolson,
Pres.; Dick Fisher, Vice Pres. and
Fred Ryker, Sec.-Treas. The Associ-
ation is in charge of all of the dis-
cipline of students living on the cam-
pus, exclusive of the main building.
The method of discipline is the stu-
dent court which is in its first year
at Rose. The court consists of seven
members: two seniors, two juniors,
two sophomores and one freshman.
All of the offices in the Association
and the positions on the court are
filled by popular elections. John Jar-
dine has done a fine job as Social
Chairman. Last fall they had a com-
bined dance with Union and St.
Anthony's Hospitals. They also had a
dance with St. Mary's of the Woods.
That was the first time that St.
Mary's of the Woods had ever come
out to our campus for a dance. Bill
Giather, Sr. c., and Tom Clark, soph.
ch., deserve much credit for its suc-
cess. This semester they had a dance
with Indiana State Teachers College.
This was also a first on our campus.
All of the dances are held in the
Student Center. The Dormitory has
done a fine job in making life more
pleasant for the campus bound stu-
dent.
1955 FOOTBALL BANQUET
On March 1 the 1955 Football Ban-
quet was held at the Saratoga Club.
The entire squad was invited to at-
tend. Every year this banquet is
given by Mike Ellis, a Rose gradu-
ate and faithful football booster'. Phil
Brown told of his plans for the com-
ing season. The other speakers for
the evening were last year's captains,
Terry Vanover, Al Merrelli, Owen
March and this year's captain Bill
Payne.
PROGRESS REPORT
The actual construction of the
new Men's residence hall is expect-
ed to be finished by March 15. The
next two weeks will then be used
to furnish the rooms and add the
finishing touches. About April 5, the
students now living in the barracks
will occupy the first two floors of
the building for the duration of the
semester. The barracks will then be
moved off of the campus, and the
vacant areas will then be landscaped.
Good riddance to the unsightly hous-
ing units.
GLEE CLUB
The men of the Rose Glee Club
now have color as well as tone. In
the past, only a few of the members
had the Glee Club jackets, but now
every member has one. They are
made of grey flannel with the Rose
Poly seal in red on the breast pocket.
The colorful group recently sang for
two important engagements. On Feb-
ruary 29, they sang for the Washing-
ton Avenue Presbyterian Church.
The Women's Residence Hall at the
Indiana State Teachers College wel-
comed them on March 8. The Glee
Club as a whole is anticipating its
spring tour of the Wabash Valley
High Schools and the social clubs of
Terre Haute.
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iJohn Young asks:
How does
research
differ from
development
work at Du Pont?
John E. Young is working toward his B.S. in chemistry from Cali-
fornia Institute of Technology this June. He has maintained honor
standing in classwork while serving on the school newspaper, in the
debating society, and as treasurer of the student body. John is in-
terested in chemical research and development.
John Aaron answers:
Wdl, John, it's hard to define the difference in a way that
will satisfy everybody, because one always finds a lot of over-
lapping between research and development work. But most
people agree that there are differences, especially in time se-
quence. Research work comes first, because one of its main ob-
jectives is to establish or discover new scientific facts that will
supply the foundation for new industrial developments. In
other words, research men seek new knowledge about mat-
ter, generally working with small quantities of it.
Development work comes later, and Du Pont has two main
types. First, there is new process development. Here scientists
and engineers modify, streamline, and augment the findings
of research so that new chemical products can be profitably
made on a large scale—or existing products can be made by
newer and more efficient methods. Pilot-plant and semi-works
operations are usually included under this heading.
Second, an important kind of development work is directed
toward improvement of existing processes and products. Here
the men study how to obtain yield increases, utilize by-prod-
ucts, increase outputs, and solve sales service problems as they
arise. This may require considerable research, and that brings
us back to the overlapping I previously mentioned.
There are genuine differences, John, but a good deal of
similarity, too—especially in the constant need for imagination
and creative effort. I think you'll find that research and de-
velopment work are equally challenging and rewarding at
Du Pont.
John B. Aaron worked for Du Pont as a summer
laboratory assistant even before he graduated from
Princeton with a B.S. in 1940. After military service he
obtained an M.S.Ch.E. from M.I.T. and returned to
Du Pont in 1947. Over the years he has had many oppor-
tunities to observe Du Pont research and development
work. Today John is process and methods supervisor at
the Philadelphia Plant of Du Pont's Fabrics and Fin-
ishes Department.
WANT TO KNOW MORE about working with
Du Pon& Send for a free copy of "Chemical
Engineers at Du Pont," a booklet that tells you
about pioneering work being done in chemical
engineering—in research, process development,
production and sales. Write to E. I. du Pont
de Nemours & Co. (Inc.), 2521 Nemours Bldg.,
Wilmington 98, Delaware.
REG U.SPAT. OF I
BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY
Enjoy "Du Pont Cavalcade Theater" on Television
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it takes many engineering skill
McDonnell "Voodoo-, the most powerful jet fighter ever built in America.
MECHANICAL ENGINEERS are concerned with
many phases including experimental testing
and development, mechanical design, stress
and vibration analysis, combustion research,
heat transfer and nuclear reactor development.
AERONAUTICAL ENGINEERS work on innumer-
able internal and external airflow problems
concerned with design, development and
testing of aircraft powerplants. Some who
specialize in analytical engineering forecast
engine-airplane combinations a decade in
advance of design.
ELECTRICAL ENGINEERS directly contribute
their specialized skills to the analysis and
development of controls, systems and special
instrumentation. An example is the "Iloilo-
mat" which automatically integrates and plots
pressures, temperatures and air angles in
performance testing.
Division of United Aircraft Corporation
EAST HARTFORD 8, CONNECTICUT
EMICAL ENGINEERS, too, play an important
le. They investigate the chemical aspects of
at-producing and heat-transferring mate-
als. This includes the determination of
lam and equilibrium diagrams and exten-
ve analytical studies.
create the top aircraft engines
An aircraft powerplant is such a complex machine
that its design and development
require the greatest variety of engineering skills.
Pratt & Whitney Aircraft's engineering team
has consistently produced
the world's best aircraft engines.
The best planes are always designed
around the best engines. Eight of the most
important new military planes are powered by
Pratt & Whitney Aircraft J-57 turbojets.
The first two jet transports in the United States
will use J-57s. Further, no less than
76 percent of the world's commercial air transports
are powered by other Pratt& Whitney Aircraft powerplants.
Such an enviable record can only be built
on a policy which encourages, recognizes and
rewards individual engineering achievement.
PRATT St WHITNEY AIRCRAFT World's
foremost
designer
and builder
/enginesof aircraft
METALLURGISTS investigate and develop high
temperature materials to provide greater
strength at elevated temperatures and higher
strength-weight ratios. Development of
superior materials with greater corrosion
resistance is of major importance, especially
in nuclear reactors.
WORLD'S MOST POWERFUL production air-
craft engine. This J-57 turbojet is in the
10,000-pound thrust class with considerably
more power with afterburner.
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ALPHA TAU OMEGA PLEDGES—Left to right, row 1: John Whitworth, Bob
Mewhinney, Joe Bronnert, Vern Fellows, Mick Adams, Bob Hall; Row 2: Mike Munro,
Bill Kuchar, Tom Hale. Jim O'Donnell, Gary Wetmore, I'aul Harder; Row 3: Hugh
Lynch, Dave Staggs, Gerard Lew, Jack Fenoglio, and Bob Dinning.
THETA XI PLEDGES—Left to right, Row 1: Bob Brier, John Jacobi, Ken Hullings-
worth, Larry Wilson, Gene Amick, Jerry Schmits, Berndt Olson, Row 2: Dave
Spoonamore, Dave Van Wingen, Gary Rotramel, Bill Starks, Bill Stafford, Fred
Gladden, Jim Veach, and Gary Leavitt.
Lambda Chi Alpha
With the coming of spring the I-F
basketball season ended, Lambda
Chi winning the championship play-
off game from Sigma Nu, 47-41. Con-
gratulations to Coach Frank Moli-
naro and his team.
This year's rush was very suc-
cessful with nineteen freshmen and
a sophomore being pledged. New
pledges include: Jim Barrick, Larry
Brady, Gene Blythe, Bill Brittain,
Bob Brenton, Barlow Brooks, Don
Johnson, Carl Herakovich, Marlin
Hildebrand, Gerald Gaskins, Hugh
Griffin, John Jardine, Dan Mook,
Fred Oswalt, Larry Logue, John
Sawyers, Bob Kennelly, Dick Brown,
John Davis, and Larry Kirts. It is
wonderful to have these new men.
The social highlight of the year
for Theta Kappa Zeta was the White
Rose Formal held with our brothers
of Iota Epsilon Zeta from Indiana
State on Feb. 25. Eddie Howard and
his fine orchestra provided excell-
ent music. The dance featured the
crownings of the chapters' Crescent
Girls. Theta Kappa's Crescent Girl
for 1956 is Miss Dena Brown of
Fairfield, Ill. She is a freshman at
the University of Illinois, where she
is an Alpha Phi pledge, and is pin-
ned to Bob Young. A party at the
house before the dance completed a
wonderful evening.
New officers have been elected,
and these men will soon take the
reins for Lambda Chi:
Pres. — Gerald Rose
V.-Pres. — Don Simpson
Secretary — Frank Molinaro
Treasurer — Bob Bright
Social Chairman — Dale Hoak
Jack Shumate
Sigma Nu
Sigma Nu is proud to announce its
new pledges for this year. They are:
George A. Allan, Robert G. Brad-
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shaw, Robert A. Crisp, Robert G.
Jackson, Stephen J. Kaminski, Ned
E. Kurtz, Ozzie Levene, Jimmie E.
Neal, Jerry L. Parr, Daniel R. Rain-
ville, and Donald G. Slack.
Sigma Nu congratulates Lambda
Chi Alpha on their winning of the
Basketball Trophy by beating us 47-
41 in the playoff game for the
championship on Tuesday, March 6.
We also give our thanks to Bob
Young and Larry Kirts for the fine
job of refereeing the game. I think
our team deserves a hand for their
fine attendance and fine play during
the season and a hand to Dick Light
for his excellent handling of the
team.
The chapter is indeed grateful to
the Delta Gamma Sorority of I.S.T.C.
who gave us a great deal of help
during our Rush parties in February.
An open house is being arranged
with them sometime in the near
future.
Sigma Nu State Day was held in
Indianapolis on February 25, and we
had a large representation from our
chapter attending. Meetings were
held in the afternoon with a Dance
being held that night. It gave us a
good chance to meet many Sigma
Nu's from the other chapters in the
state and to exchange ideas.
Congratulations are in order for
Jerry Benson who has announced his
engagement to Miss Mable Ewart
and to Dick Irey who gave his pin
to Miss Marian Grover.
George B. South, Jr.
Theta Xi
This month Kappa wishes to ex-
tend their most hearty congratula-
tions to the fine group of pledges
we have. They are Bill Stafford, Jim
Veach, Dave Spoonamore, Fred Glad-
den, Gene Amick, Dave Van Wingen,
(Concluded on page 24)
LAMBDA CHI ALPHA PLEDGES—Left to right, row 1: John Davis, Danny Mook,Gene Blythe, Dick Brown, Larry Grimes, row 2: Bob Brenton, Larry Brady, BobFowler, Hugh Griffin, Fred Fowler, Bob Kennelly, row 3: Carl Herakovich, JohnJardine, MarIan Hildenbrand, Jim Barrick, Don Johnson, Bill Brittain, Larry Logue,Barlow Brooks, Fred Oswalt and John Sawyers.
SIGMA NU PLEDGES—Left to right, row 1: Don Slack, row 2: Jim Neal, OzzieLevene, Bob Jackson, row 3: Jerry Parr, Steve Kaminski, row 3: George Allan, BobBradshaw, Bob Crisp, row 5: Chuck Crum and Russell HeeIan.
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Hunter, Gillum & Hunter, Inc.
GENERAL INSURANCE
BONDS
Phones C-1400
16 So, 7th St. Terre Haute
"When You Say It With Flowers
Say It With Ours"
THE BLOSSOM SHOP
Gladys Cowan Pound
1437 Ohio Street
-1. ERRE HAUTE, INDIANA
Telephone C-3828
Member
Telegraph Delivery Service
FRATERNITY NOTES
(Concluded from page 23)
Ken Hollingsworth, Bob Brier, Bill
Starks, Larry Wilson, Jerry Schmits,
Gary Rotramel, Berndt Olson, and
John Jacobi. To start them off on
the right foot, the actives have kept
them working on various jobs around
the house.
The entire chapter also extends
their congratulations to Gene Mrava
and Hank Jackel on being tapped for
Tau Beta Pi honorary fraternity.
Last Saturday night the actives
and pledges joined forces to have
what turned out to be a very en-
joyable party. A good time was had
by all including Professor and Mrs.
Harold Newport and Mr. and Mrs.
Robert Roll who served as our chap-
erones for the evening. After the
party was in full swing, Dick Hahn
proceeded to give us quite an exhi-
bition on his drums. Thanks a lot
Dick, we thought it was great.
The very same night Bob Coma
was returning from St. Mary's of the
Woods when he glanced in his rear
view mirror and saw a '55 Ford.
Thinking it was Gene Mrava, he pro-
ceeded to go faster and faster. Well,
Bob, you won't mistake a state
police car for Gene's car anymore,
will you? How much did it cost?
Slowly our house is reaching the
completion point. With a few more
man (pledge) hours on the recrea-
tion room we will be in top shape.
Jack Wilcox
Alpha Tau Omega
The delicious and delectable serv-
ings of our beloved "Mom" Srofe
were devoured and digested by the
chow hounds of Alpha Tau at a
banquet in honor of our new pledge
class. The feast, held February 29 at
the fraternity house, featured the
presentation of silver certificates ac-
knowledging twenty-five years of ac-
tive service to the fraternity. Jack
Foulkes, Joe Creedom, and Charles
Hutchins were the alumni so honor-
ed. Two of our new pledges, fresh-
men Bill Kuchar and Mike Munro,
served notice by their performance
at the feast that the title of all-time
fork-lifting champion, held by Poos
Meredith, is endangered in the
heavyweight grub-gobbling division.
Despite these outstanding individual
perormances the rest of our well
"rounded" chapter was not far be-
hind. Besides Kuchar and Munro,
the pledges attending were Mick
Adams, Joe Bronnert, Bob Dinning,
Vern Fellows, John Fenoglio, Tom
Hale, Bob Hall, Paul Harder, Gerard
Lew, Hugh Lynch, Bob Mewhinney,
Jim O'Donnel, Dave Staggs, Gary
Wetmore, and John Whitworth. Bob
Kern, another freshman, did not at-
tend the banquet, but has since been
pledged.
Congratulations are in order for
the following Taus: Gary Giffel, who
along with Bob Bright has been
elected co-captain of the Rose Basket-
ball Team of 1956-57; John Blox-
some, who recently pinned Miss Jean
Lewis, a Gamma Phi Beta and "Miss
Statesman" at Indiana State Teach-
ers College; Jay Stevens for pinning
Miss Nancy Lou Cheek, a Chi Omega
at Indiana State; Don Grantham, who
pinned Nancy Beaver, freshman at
Ball State; and wonder of wonders,
John Cordill, who pinned Margo Ad-
ams, a Chi Omega from Indiana
State!
We are especially proud of bro-
thers John Bloxsome, who was tap-
ped for Tau Beta Pi, and Bob Burt-
ner and Jim Griffith, who were se-
lected for Blue Key Fraternity.
On March 13, formal installation
of officers was held for the follow-
ing: Worthy Master — Bob Travis;
Worthy Chaplin — John Bloxsome;
Worthy Keeper of Exchequer—Bob
Trotter; Worthy Scribe — Peter B.
Lanham; Worthy Keeper of Annals
—Dick Trueb; Worthy Usher—Tom
Pebworth; Worthy Sentinel — Bob
Burtner.
Flash! just in time for the dead-
line—Ron Meredith has been elect-
ed the new president of the R-Men's
Association.
Jack Foltz
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At David Sarnoff Research Center, Princeton, N. J., RCA tests one of loudspeakers used in new high fidelity"Victrola" phonographs.
RCA creates a new kind of high fidelity
in the silence of this room
In this room you can hear a pin
drop. The jagged walls absorb alien
noise so that delicate instruments
can make sure reproduced sound
matches the original as closely as
possible.
Thus a new kind of high fidelity
is born—and brought to you for the
first time in new RCA Victor Ortho-
phonic "Victrola" phonographs.
Listen! Here is distortion-free per-
formance through the range of
audible sound. Here is more music
than you've ever heard before. Here
is the ultimate in high fidelity.
The skill behind new Orthophonic
"Victrolas" is inherent in all RCA
products and services. And continu-
ally, RCA scientists strive to open
new frontiers of "Electronics for
Living" —electronics that make life
happier, easier, safer.
RADIO CORPORATION OF AMERICA
Electronics for Living
WHERE TO,
MR. ENGINEER?
RCA offers careers in re-
search, development, design,
and manufacturing for
engineers with Bachelor or
advanced degrees in E. E.,
M. E. or Physics. For full
information, write to: Mr.
Robert Haklisch, Manager,
College Relations, Radio
Corporation of America,
Camden 2, N. J.
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The Rose Engineers finished out
the 1955-56 season with a 11-7 record.
This is slightly better than the 10-8
record for last year. This year's club
can be associated with the spirit to
come back after being behind. This
spirit was best illustrated in Rose's
victory over Shurtleff. At half time
Rose was down twelve points, but
the Engineers pulled themselves up,
and with but a minute and a half
left pulled the game out of the fire.
Rose also revived something else
this year which has been losing its
place in basketball, and that is the
pressure defense. Rose has always
stressed defense as well as offense,
a fact which is reflected in the low
scores of our games. This year Coach
Carr added the pressure defense, and
in only one instance did the Engi-
neers lose when this defense was
used. This was directly responsible
for at least three and possibly four
wins the Engineers had this year.
The Engineers revenged an earlier
defeat by pouring it on Blackburn
76-64. Behind at the half, Rose came
back with a second half rally and
completely overwhelmed Blackburn.
The second half pressure defense
worked very well against the bigger
Blackburn Club. Rose could not
hold down Blackburn's Hughes, who
scored 29 against Rose at Blackburn,
and has over a 25 point average for
the year. High for Rose was Bob
Young with 20 points followed by
Oakes, Davis, and Brown with 12,
12, and 10 points respectively. Fresh-
man Ned Kurtz was injured and
missed this game.
Shurtleff vs. Rose Poly on Febru-
ary 21 was perhaps the highlight
of the season. Shurtleff, always one
of the toughest teams we play ended
its dominance over Rose by bowing
64-60. Down 12 points at the half
Rose rallied, and won a hard fought
victory. Pressure defense was again
the main weapon against Shurtleff
as time and time again Shurtleff
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By Harold Brown, jr., ch.e.
failed to even get the ball down the
floor for a shot. The Shurtleff win
was a team effort. but mention of
the work of Young, Giffel, Kurtz,
and Brown are in order. These are
the boys who really made it tough
for Shurtleff to bring the ball down
the floor. Bob Bright played his
consistent brand of good ball, and
netted 15 points on 7 for 14 from
the field and a free throw conversion.
Walt Johanningsmeier was top point
getter, however, totaling 16 points.
Walt's most important bucket was
on the end of a fast break that push-
ed Rose into the lead. Coach Carr
then called off his dogs, and let
Shurtleff bring the ball down the
floor unmolested. Shurtleff was a
beaten team, and Rose easily increas-
ed its lead to three points. Besides
stealing the ball several times, Gary
Giffel registered 11 points to aid the
Engineers' cause.
Eureka proved to be a poor host
as Rose took it on the chin 83-79.
Eureka can be thankful for the scor-
ing punch of Strichland and their
overall team percentage at the free
throw line. Strichland amassed 30
points, while Eureka hit nearly 80%
at the free throw line. The free throw
percentage was probably the most
important factor as Rose again used
a pressure defense the second half.
When a team uses a pressure de-
fense more fouls are called on it,
and with Eureka hitting such a good
percentage Rose's defense was not
effective. Jim Oakes hit the hoop for
21 points, while Gary Giffel pushed
home 15 points. Bob Young finished
the night and his career with 10
points.
Three vital cogs will be missing
next year when Coach Carr assem-
bles the squad. They are Hugh Davis,
Walt Johanningsmeier, and Bob
Young. Hugh Davis will be remem-
bered for his fine rebounding. Though
Hugh was not a great offensive threat,
his mere presence on the floor gave
the fellows a sense that the job would
be well done. Walt Johanningsmeier
always made his presence felt as a
starter or as an invaluable substi-
tute by hitting when the chips were
down. Although Walt was not very
tall for a forward, he always man-
aged to get his share of rebounds
and points. Bob Young, third senior
on the team, was also Captain. His
favorite shot was a driving lay up.
With his driving has come many
fouls, and he has shot and hit more
fouls than any other Engineer this
year. As Captain of the Engineers,
Bob had to show the way, and he
did so in a very commendable way.
Three starters will be back again
next year. High scoring forwards,
Bob Bright and Jim Oakes, along
with Gary Giffel will form the nu-
cleous of next year's roundball team.
Mr. Kelly's fine Intramural pro-
gram will shift into spring sports
shortly. The playoff game of the
basketball championship will be be-
tween the Junior and Senior Electri-
cals. Volleyball has received much
attention from the boys this year, and
proved almost as popular as basket-
ball. One volley ball game drew a
number of interested spectators re-
cently. This reporter, covering all
vital sports events, was there. Won-
dering why the tremendous crowd
was there, I asked a fellow standing
next to me why he had come. He said
he came to see a team get beat. His
answer needed no explanation as I
saw such excellent court men as
Herman Moench, Spiker Strum,
Hurrying Haist, Nasty Newport,
Keith Nelson, and Dangerous Dan
Duwelius race (?) onto the floor.
Later, after it was over, I saw my
friend walk off with a satisfied look
on his face, the players of the win-
ning team walk off with a worried
look, and the faculty walked off with
a "wait till tomorrow" look.
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College graduates develop their skills...
growing with UNION CARBIDE
IN TITANIUM RESEARCH...
"After graduating in 1951 with an M.S. in metallurgical
engineering, I joined the Metals Research Laboratories of
Electro Metallurgical Company. Some of mv research in
corrosion behavior and notch sensitiN itv resulted in a patent
for a stainless steel. In 1951 I was promoted to Section
Leader, supervising research projects in titanium and other
reactive metals."
IN ATOMIC ENERGY...
graduated in '51 with a B.S. in ON sies and mathematics.
Because of ni% interest in atomic energy I joined Union
Carbide Nuclear Company at Oak Ridge in April, 1954.
By Novemberof that year I was classifiedasa Junior Physicist.
I now supervise the operation of mass spectrometers used to
analyze radioisotopes produced in atomic reactors here at
Oak Ridge."
"I'm an electrical engineer, Class of '51. I started in Works
Engineering at a National Carbon Company plant. A year
later I transferred to a location where Works Engineering
covered three plants, and soon became Engineer on important
development projects. I was recently promoted to Assistant
Ilead of the Product and Process Control Laboratory at
one of the plants."
IN METALLURGICAL CONTROL...
'Tin a metallurgical engineer. Class of '49. I started at
Haynes SteHite Company as a Development Engineer in
high-temperature alloys, and in 1953 became Shift Foreman
in the Metallurgical Control Department. Recenth I was
promoted to General Foreman, responsible for the Chemical.
Spectographic. Material Release, and X-Ray Departments
and the Test Laboratory."
THEY ARE KEY MEN WITH A FUTURE...
ti are interested in a future in production, deN clop/nen'. research. engineering. or
technical sales. check the opportunities with anv Division of 1 nion Carbide. Get in touch
with our college placement officer, or write directly to:
UCC DIVISIONS INCLUDE ...
• lompanv • Carbide and Carbon Chemicals Company
• FIcetro Metallurgical Company • Haynes Stellite Company
• Linde Air Products Company • National Carbon Company
• Silicones Division • Union Carbide Nuclear Company
UNION CARIHDE
AND CARBON CORPORATION
VII
Industrial Relations Department, Room 4.06
30 East 42nd Street, New York 17, N. Y.
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By Phil Kennedy, soph., e.e. and John Kassebaum, soph., e.e.
NILE DAM PROJECT
Egypt's proposed Aswan High Dam
on the Nile River — of current inter-
national concern — in many respects
will be the greatest single dam pro-
jectever undertaken, according to
Engineering News-Record, McGraw-
Hill publication.
To the Egyptians, Sadd el-Aali
("the high dam," and called Aswan
High Dam) planned for the Nile a-
bove the existing Aswan Dam, can
mean an end to Nile River floods.
At the same time it can provide over-
year storage for enough irrigation
water to add some 30 per cent to
Egypt's total arable land. Its stored
water will turn 16 turbines of 120,-
000-kw capacity, while also doubling
the present power potential of As-
wan Dam downstream. Economically,
it will increase Egypt's national in-
come by one billion dollars annually.
The project, to be constructed at
a cost of $1,300,000,000, will be so
sS. ctacular that it will sustain inter-
national engineering interest over
the entire (IWL1sS)sItonstruction
period.
The dam wureill be a 361-foot high
rockfill struct, 3.1 miles long, with
a volume of nearly 55,000,000 cubic
yards. It will require 34,000 t(Srs of
steel and 22,200,000 cubic yards of
excavation in rock to complete.
Among its spectacular features will
be seven 54.1-foot diamete•r diver-
sion tunnels and four 46.6-foot
diameter power tunnels — about 13
miles of tunnel in all. A reservoir
over 300 miles and holding close to
four times the water in Lake Mead
(now the world's largest man-made
lake) will store over 105,000,000
acre-feet of water behind the dam.
The site is between two IS val-
lys descending to the Nile from the
east at about right angles. The val-
leys are 6,560 feet apart and the
dam, 4,260 feet thick at its base, will
fit well between them.
Discussed for decades, Aswan
High Dam has been under serious
consideration since 1952, when Ger-
man engineers were commissioned to
do preliminary investigations and de-
sign. In 1954 a board of consultants
reported that if war threatened
bombings, the water level could be
kept safe up to 52 feet below the
dam's crest, which would have heavi-
ly reinforced concrete protection.
They also reported that the proposed
dam section is as safe as the safest
rockfill dams resting on sediment be-
cause of the double advantage of
both an upstream blanket and a grout
cutoff and that the upstream coffer-
dam, key to diversion of the Nile for
construction of the major portion of
the darn, is a itITT and safe
structure.
NEW REAR AXLE
GMC Truck & Coach Division is
introducing in its 1956 truck line a
unique rear axle that reduces driver
fatigue and improves vehicle per-
formance.
Known as a wide-range, one-shift
axle due to the fact that the high and
low ranges are spaced to permit ob-
taining progressive gear combina-
tions with only one shift of the axle,
the unit can be used in conjunction
with either Hydra-Matic or manual
gear-shift transmissions.
When combined with manual trans-
missions, the axle eliminates split-
shifting which means shifting the
transmission and rear axle alternate-
ly or together to obtain progressive
speeds.
The wide-range, one shift axle has
a low gear ratio with as much as 18
to 1 reduction for taking full ad-
vantage of the engine power in mov-
ing a heavily loaded truck from a
dead stop, and a high ratio that as-
sures peak performance when the
vehicle reaches cruising speed.
This is especially signcant to
operators of trucks employed in off-
the-road operations where poor driv-
ing conditions demand more useable
horsepower to move heavy loads.
Switching the axle between its low
and higher-speed ratios is easily ac-
complished by flicking a switch
mounted on the steering column.
Besides providing the driver with
an effortless means of changing axle
speeds, the self-contained unit in-
creases the payload capacity of
trucks by eliminating heavier trans-
mission gear boxes.
A-POWER PLANT AND
REFINERY
A design for a high-pressure water-
cooled graphite-moderated atomic re-
actor plant that would produce elec-
tric power in addition to fuel-grade
plutonium and other valuable 
topes was described at the Geneva
atomic energy conference in a paper
by three General Electric company
engineers.
The multiple-purpose reactor would
produce 223,000 kilowatts of electric
power (approximately one-tenth the
S utput of Grand Coulee dam) and
would be basically similar to present
single-purpose reactors at the Han-
ford atomic plant at Richland, Wash.,
which G.E. operates for the Atomic
Energy Commission.
(Continued on page 34)
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Boeing engineers find rewarding jobs in Wichita, Seattle
This model of a supersonic airplane de-
sign was dropped at extreme altitude from
a B-47 Stratojet. Telemetered data re-
vealed the characteristics of its supersonic
flight to destruction at the earth's surface.
This is just one example of Boeing-
Wichita's continuing development of ad-
vanced aircraft and associated system
components.
At Wichita research and development
programs are expanding rapidly. Labora-
tory space has been quadrupled and many
other new engineering facilities have
been added to keep pace with increasing
emphasis on technical development. At
both of the company's plants, Seattle and
Wichita, the increased scope and magni-
tude of this development effort is creating
additional and excellent career opportu-
nities for all types of engineers.
This means that if you are an electrical
engineer, a mechanical engineer, a civil
or an aeronautical engineer or a physicist
lr mathematician with an advanced de-
gree, there is a real challenge for you in
one of Boeing's design research or pro-
duction engineering programs. You would
work in a tight-knit team where there is
plenty of room for self-expression and
recognition.
Boeing engineers are working now on
future airplanes and missiles that will
maintain the standard of technical superi-
ority established by the 8-47 medium
bomber, the B-52 intercontinental
bomber, the BOMARC IM-99 pilotless
interceptor, the 707 jet transport and the
KC-135 jet tanker-transport.
Recognition of professional growth is
coupled with career stability at Boeing —
twice as many engineers are now em-
ployed by the company as at the peak of
World War II. They enjoy a most liberal
retirement plan. How would you like a
satisfying, creative job with the pick of
the engineering profession? There may
be one waiting for you in the progressive
communities of Wichita or Seattle.
For further Boeing career information consult your
Placement Office or write to either:
RAYMOND J. B. HOFFMAN, Admin. Engineer
Boeing Airplane Company, Wichita, Kansas
JOHN C. SANDERS, Staff Engineer—Personnel
Boeing Airplane Company, Seattle 14, Wash.
MIZE/PAW
Aviation leadership since 1916
SEATTLE, WASHINGTON WICHITA, KANSAS
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By Carson W. Bennett and Nina J. Mahaffey
THE NEWEST
Periodical literature is of the ut-
most importance in the field of engi-
neering. It is in this publication field
that new advances in knowledge
first appear. Therefore, the engineer
who really keeps abreast of his sub-
ject will faithfully scan the current
periodicals as they are published.
And the student of engineering will
soon form this same habit.
It is with this thought in mind
that we are listing a sampling of the
articles to be found in some of our
new periodicals. We hope you will
stop by and take a closer look.
AUTOMOBILE ENGINEER
(February 1956)
"Brussels Show" Features of tech-
nical interest, with special refer-
ence to Continental light com-
mercial vehicles.
"German Alloy Steels" Some notes
on present practice to conserve
scarce materials.
CONSTRUCTION METHODS AND
EQUIPMENT (February 1956)
"Skill, Ingenuity Build Test Track"
Building Ford Motor Co.'s Ari-
zona test track for 140 mph per-
formance was a real headache to
the contractor.
"Secret Radio Stations Create
Blast Hazard" Simple device
warns of dangerous radio fre-
quency energy from secret sta-
tions that could set off blasting
caps.
"Paving . . . How to Get the Best
Results" First in the series of
articles on paving with concrete
describes subbase preparation,
forms, and fine grading.
TRAFFIC ENGINEERING
(January 1956)
"Intersection Capacity"
"Use of Yield Signs"
"How to Organize and Write Ef-
fective Technical Reports"
"Planning for Shopping"
What is Science, edited and with an
introduction by James R. Newman.
From the introduction:
"Twelve scientists and philosophers
have contributed freshly written es-
says to this symposium on science
and the scientific outlook. The book
is addressed to the general reader.
"There is no want of literature on
what science has done, or is expect-
ed to do tomorrow, to increase man's
control over nature. While these
achievements and hopes are dis-
cussed in the present volume, they
are not its principal concern. Its
emphasis is rather on the nature of
scientific knowledge, on the scientific
method, on science as an intellectual
pursuit; in short, the book attempts
to answer the question: What is
science? Another matter examined
in these pages is the bearing of sci-
ence on society. It is a commonplace
that science is not wisdom; that it
may save us from the pox but not
from our own folly. But like many
other commonplaces this one is not
very helpful. Indeed, it is a source
of much mischief because it promotes
the cause of fashionable philosophies
which assert that, since science can-
not provide answers for all human
problems, it is not a safe guide in
dealing with any of them. We all
agree that science has changed civili-
zation and will continue to change
it if there is a civilization left. But
we do not agree — and on this point
scientists no less than other thought-
ful men fall out among themselves—
as to how knowledge can be used
for good ends and what are the re-
sponsibilities of its discoverers to see
that it is not used for bad ends.
Science cannot resolve these issues
but scientists have no right to evade
them.
Einstein: A Pictorial Biography, by
William Cahn.
Here in scores of magnificently re-
produced photographs and with
simple, moving text, is the life story
of one of the greatest men in history
and one of the best-loved figures of
all time.
Here are pictures of Albert Ein-
stein the student; Eistein the scien-
tist whose achievement changed the
course of civilization and ushered in
the atomic age; Einstein the World-
citizen, the philosopher, the human-
ist, the spokesman for the Jewish
people and the man who played such
a vital role in the creation of the
state of Israel.
Accompanying the photographs
and other illustrations are lucid ex-
planatory notes and biographical ma-
terial which enable the reader to
understand the evolution of Einstein's
life and thought.
Einstein was more than an intellec-
tual giant of our era. He was a man
with great love and respect for his
fellow men and with a passion for
social justice. William Cahn's book
is a pictorial monument through
which Einstein lives again and for all
time.
ELECTRONIC ENGINEERING
(February 1956)
"The Phase Comparator" Perme-
ability of steel and the testing
of springs.
"The Use of Cold Cathode Count-
ing Tubes for the Control of Re-
sistance Welding" Employs
valves developed in the last few
years.
"A Digital Potentiometer" An in-
strument for measuring voltage
in discrete integers on either the
binary or decimal scale.
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Reich
ALL-PURPOSE HYDRAULIC ROTARY DRILLS
PROSPECTING, CORING, AND BLAST HOLE
DRILLING
10 • 20 • 30 FOOT STROKE
Whatever your drilling needs, Reich high-speed rotary drills are
specially designed to accomplish your job quickly, efficiently and
economically Engineered by experts, Reich drills yield greater output
—at lower operating costs. Discover for yourself the plus features that
make Reich your best buy. Write for complete information.
al
NM"
REICH BROTHERS MANUFACTURING COMPANY, INC.1439 Ash Street - Terre Haute, Indiana
Designers and Builders of Mine, Hydraulic and Special Machinery
Distributors:
Machinery, Inc., Charleston, W. Va.
Western Machinery, San Francisco
Frank Swabb, Hazelton, Pa.
0. B. Gill Rotary Equip., Lebanon, Pa.
Ray-Gordon Limited, Toronto
Reichdrill Lmtd., Overseas Distributors
MApcii, 1956 Page 31
MEN
of
ROSE
Remember the
MILITARY BALL
JUNIOR PROM
Give her a Corsage
by HEINL'S
HEINIIS FLOWER SHOP
129 So. 7th St.
Terre Haute, Ind.
For Garage, Factory or
Warehouse
Wood or Steel
Manual or Electric Operated
Radio Controls
Overhead Door Co., Inc.
15th & Penn. R.R.
Terre Haute, Ind.
Automation in the Electronics Industry
(Concluded from page 11)
used with the conveyor system. The
first is of 30-lb. capacity and travels
at 16 feet per minute. It carries parts
and small assemblies such as tuners
to the place where they are going
to be used. The second is for larger
items and will carry up to 122 lbs.
at 20 feet per minute. To prevent
errors, the carriers of each line are
painted a different color. It is esti-
mated that without the conveyors, 85
people would be required to trans-
port assemblies and deliver parts to
the different areas. At present there
are only 38 people doing this kind
of work. Without the conveyor, the
parts would have to be stored at
various assembly points, but now
they are stored on the conveyor.
Wire Wrap
For many years, all electronic
equipment connections have been
soldered, but now with the perfec-
tion of wire wrap techniques, solder-
ing may become of only secondary
importance. Bell Telephone Labora-
tories have developed a machine
which automatically wraps six turns
of solid wire around rectangular
terminals. The wires are wrapped at
a pressure of about 15,000 lbs. per
square inch, which provides an air-
tight, corrosion-resistant connection.
The M-4, as it is called, is controlled
by a punched type on which the in-
formation is recorded. It contains
two spindles, one of which pulls the
wire against the terminal, and a sec-
ond which strips off the insulation
and wraps the wire. The wire is
automatically cut off to the correct
length and the machine goes on to
the next terminal. It saves a tre-
mendous amount of time, in that
there are no wires to cut to length,
strip, and store, and no hand wiring.
The wire is supplied from a standard
spool of wire.
Printed Circuits
The use of printed circuits is be-
coming very common in the electron-
ics industry, and for good reason.
They offer a saving in time and
money and are reducing the size and
weight of electronic equipment to
unheard-of values.
A printed circuit can be made in
several ways. One of the most com-
mon ways is to use the silk-screen
method of printing. With this method
the desired pattern is placed on the
screen to form a stencil. Then the
stencil is brought together with the
fiberboard, and a silver formulation
is forced through the unblocked holes
in the screen. This prints the wanted
design on the board in silver ink.
Another method of accomplishing
this printing is to plate a thin coating
of copper on the sides of the fiber-
board and to apply a photograph
emulsion over the copper. Once the
emulsion is exposed with the proper
image, it is developed, thus leaving
a coating of acid-resisting material
over the desired pattern. An acid is
applied and the unwanted copper is
eaten away. When the coating is
washed off, the desired "printed ch•-
cuit" remains. This method is called
photo-etching.
Not only may the boards contain
the wiring of the circuit, but also
many new processes are being used
which apply printed resistors, con-
densers, coils, etc. Resistors can be
applied by the use of inks, special
tapes made of carbon black, and
base materials. Condensers are made
by simply printing on both sides of
the board and using the board as
the insulator. The making of coils
means designing the circuitry in such
a way that the conductors run in a
spiral which is printed with the regu-
lar conductors. One of the tricks
used to make the resistances very
accurate in value is to overprint and
grind away the excess until the cor-
rect value is reached. Fortunately,
few resistors need be that accurate.
With the dawn of automation, the
printed circuit is coming into its
own. Since it lends itself so well to
automatic assembly, in the future
more and more will be heard about
it.
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Engineers
& Inquiries are
invited regarding
Physicists openings on our Staff in
the fields listed below:
e—
Scientific
Ste-
Relations
Hughes ,
RESEARCH
AND
DEVELOPMENT
LABORATORIES
Ground and Airborne Radar
Fire Control Systems
Guided Missile Systems
Airborne Digital Computers
Miniaturization and
Advanced Packaging
Communication Systems
Microwave Ferrite Devices
Antennas and Radomes
Indicator and Microwave Tubes
Semiconductor Devices
Culver City, Los Angeles County, California
Relocation of applicant must nut caus•
disruption of an urgent military prulact.
Page 33
RESEARCH AND
DEVELOPMENT
(Continued from page 28)
Cost of the complete nuclear power
station it was estimated, would be
$65,000,000. Rated thermal output
would be 800 megawatts.
R. K. Anderson, A. B. Carson, and
J. E. Love of Hanford's reactor de-
sign and development unit indicated
the design called for 10,000 mega-
watt-days of irradiation exposure per
ton of uranium. Such exposure would
produce plutonium suitable for use
as nuclear reactor fuel. Other radio-
active elements produced would be
useful in research, industrial and
medical applications.
The engineers predicted the elec-
tric power developed could be sold
profitably for less than seven mills
per kilowatt-hour and therefore
would be competitive with power
from conventional steam plants in
many parts of the world.
They said heat would be "removed
from the reactor by recirculation of
high purity water through process
tubes to heat exchangers. At full
power, reactor outlet water tempera-
ture is 585 degrees Fahrenheit and
the pressure is 1860 pounds per
square inch. The heated water is
piped to heat exchangers in which
steam is generated in the secondary
loop.
They suggested the reactor moder-
ator could consist of a 24-foot-high
rectangular stock of graphite blocks.
They would be perforated by 1521
zirconium alloy tubes containing
cylindrical fuel of slightly enriched
uranium. Upon discharge from the
outlet end of the process tubes, the
irradiated fuel would fall directly
into a waterfilled basin.
Power would be controlled with
horizontal rods containing boron car-
bide. Rod position inside the reactor
could be carried to control the per-
centage of free neutrons absorbed by
the boron. The safety control system
was described as consisting of hop-
pers atop the reactor, filled with tiny
boron-steel balls. To effect emergen-
cy shutdown, the balls would be auto-
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rnatically dropped into vertical chan-
nels in the graphite.
To guard against the remote possi-
bility of emission of radio-active ma-
terial from the reactor, the design
calls for a 225-foot spherical steel
shell to house the reactor, primary
water loop, and other components.
WATER STERILIZATION
Recent experiments with powerful
bactericidal lamps have confirmed
that contaminated water can be eco-
nomically sterilized, according to
ultra-violet radiation, according to
Dr. Rudolph Nagy of the research
department of the Westinghouse
Lamp Division.
Although ultraviolet radiation from
mercury arcs has been used since
1909 for the sterilization of water, the
cost of this method has greatly ex-
ceeded that of chlorination and there-
fore limited its use. Dr. Nagy holds
that the recent development of ef-
ficient, inexpensive, and long-lived
bactericidal lamps, such as the West-
inghouse Sterilamp, has made the
technique economically practical.
In describing the results of exhaus-
tive tests made to determine the
quantity of ultraviolet radiation re-
quired to sterilize a given amount of
water in a speified time, Dr. Nagy
reported that the quantity of radia-
tion depends on the degree of initial
contamination and the purity of
water required. In general, however,
up to 750 gallons an hour of "aver-
age" water can be made potable by
radiation from a 40-watt Sterilamp
unit.
"Average" water is defined as that
containing a normal amount of or-
ganic matter and iron salts both of
which absorb ultraviolet radiation
and thereby diminish its effective-
ness of sterilization. Since common
alkali salts do not absorb ultraviolet,
these compounds do not influence the
process.
Another factor affecting steriliza-
tion by this means is the temperature
of the raw water since temperature
directly affects the ultraviolet output
of the Sterilamps. The colder the
lamp, the less ultraviolet it produces,
so that a lamp operating at 105 de-
grees Fahrenheit will produce about
four times the radiation of one opera-
ting at 50 degrees. Dr. Nagy pointed
out,however, that higher operating
temperatures can be obtained by en-
casing the lamp in a quartz "jacket"
or outer tube.
Speculating on the extent of future
applications of ultraviolet radiation
for sterilization, Dr. Nagy pointed out
that this method meets the require-
ments of Public Health Service
drinking water standards, and should
find wide application in homes and
industrial plants throughout the
world.
In addition to the many communi-
ties which lack adequate supplies of
potable water there are numerous
industrial processes for which chlor-
inated water is unsuitable. Such
firms as dairies, breweries, bottling
plants, and pharmaceutical houses
can not use chlorinated water. Since
ultraviolet radiation does not impart
taste or odor, or produce chemical
changes in the water it is ideal for
purifying water for these activities.
ATOMS FOR PROSPERITY
Manufacture and sale of atomic
power plant components soon will
give a substantial boost to the Ameri-
can economy the General Electric
Company's top atomic executive said
today.
Francis K. McCune, a G E vice
president and general manager of the
company's Atomic Products Division,
said that a survey by the Atomic In-
dustrial Forum shows that by 1963
"the annual volume of components
of large stationary nuclear plants will
add to the American economy $710
million worth of business."
"These components," he reported,
"will consist of reactor units, heat
exchangers, pumps, valves and fit-
tings, piping, welding, tanks and aux-
iliaries, coolants, instrumentation,
fuel handling equipment and auxili-
ary systems."
He said that industry must treat
this opportunity to expand its opera-
tions with the same bold planning
that characterized action by Ameri-
can industry 75 years ago when it
entered the electrical age.
(Continued on page 38)
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Four top scientists discuss creative thinking before fellow research men and
engineers at a Joint Technical Conference held in French Lick, Indiana, by
Standard Oil and its affiliates. Panel members were, left to right above, E. L.
d'Ouville, G. W. Ritter, P. C. White, and T. A. Abbott. Moderator was
Joseph K. Roberts, left inset, general manager of research and development
for the parent company.
The Very Idea!
PETROLEUM scientists and engineers have
a habit of coming up with the very idea to
solve a problem at the very moment it is
needed. They have created hundreds of
new products and have improved others,
putting the petroleum industry in the van
of American industrial progress.
The contributions of Standard Oil scien-
tists, working in extensive laboratories
and with the finest equipment, have been
outstanding. To give them even greater
opportunity to exchange and develop ideas,
Standard Oil uses the most modern tech-
niques for stimulating creative thinking.
Groups of our scientists now meet in
informal and relaxed creative sessions.
Through "brainstorming" and similar de-
vices, they contribute fresh, new thinking
to the solution of specific problems. These
men are creative by nature, and they
"pop" even more ideas, faster, at sessions
where one idea stimulates another.
In such an atmosphere of progrek„
young scientists and engineers find great
opportunities to make positive contribu,
tions and build interesting careers.
Standard Oil Company (STANDARD
010 South Michigan Avenue, Chicago 80, Illinois
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READY-MIX
CONCRETE
Certified Strength
We Deliver
Washed Sand and Gravel
TERRE HAUTE
CONCRETE SUPPLY
CORP.
1000 CHESTNUT
Bring refreshment into play
have a Coke
C.A. o r•vorenrd ProdA•mork
SOTTLED UNDER AUTHORITY OF TIN COCA•COLA COMPANY IT
COCA-COLA BOTTLING CO.
924 Lafayette Ave. Terre Haute, Ind.
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SIMPLE PARAMECIUM
(Concluded from page 12)
"Reproduction"
The paramecia usually reproduces
asexually i.e. by simple division of
its cell forming two cells without
mating; but at times they do resort
to sexual reproduction. At this time
their peculiar social behavior begins.
Of the paramecia in a random se-
lection, there appears to be three
tribes or family groupings of 16
castes. The first of these-tribes con-
tains four mating types or castes.
Any one of the four castes in this
tribe will mate with the other three
castes of its group but not with its
own caste; nor will it mate with any
caste outside its family group or
tribe. The second of these tribes
registers eight castes behaving in a
like manner to those of Group 1. A
third tribe of again four castes and
similar behavior also exists.
Wherever groups of individuals
which will consent to mate are mix-
ed, they do not pair off immediately
but 'hold a party." At this "party"
they bunch together, in tight crowds,
clinging together as if covered with
glue. Only after this "party" breaks
up do the individuals pair off and
actually mate. More strangely, the
parties are begun at fixed hours; be-
ginning between 8 and 9 in the morn-
ing and at 5 or 6 o'clock in the
afternoon.
Sometimes instead of mating at
once, a pair of the paramecia will
remain in casual contact, anywhere
from a few seconds to several hours.
After mating, the two individuals
will then fission or cleave, forming
the product of their mating. Each
individual itself will halve. These
halves are now immature and will
remain so for weeks or even months
—generations in the life span of the
paramecia. However these immature
species do tend to group or have
.,parties."
"Individual Differences within
Groupings"
Individual differences are express-
ed even among paramecia. Some in-
iividuals are attracted to salty foods,
while others are not. This attraction
reoccurs but with different indi-
viduals when other salts such as
potassium iodide or potassium chlor-
ide are used.
Other experiments show that
whenever an area rich in food was
placed in the vicinity of a group of
paramecia, the majority of paramecia
swam into the area and refused to
leave. Those in the food area formed
many groups, but there were some
who choose to remain out:ile any or
all groupings. However, when an
electric cathode was dipped into the
solution, most of the "fret swimmers"
were attracted, while tho3e in the
groups were unaffected. These are
just a few of the tests designed to
differentiate the individuals within
a colony of paramecia.
"The Food and Function of a
Paramecium"
In attempting to discover what the
paramecia ate, researchers placed
chosen paramecia in a salt solution
containing ozygen, silicon, sulfur, and
other elements similar to those that
existed in the earth's oceans millions
of years ago. In such an environment
the animals grew and reproduced
and the by-product of their living
were complex fats and starches. This
feat indicated that the researchers
had accomplished the problem of syn-
thesizing complex foods through the
use of the tiny paramecium.
Of these raw materials given to
the paramecium, it is seen that sili-
cons aid in the building of starches;
and sulphur is important in fat syn-
thesis. Further it was noticed that
the organisms excreted a substance
which at first increased their own
growth, but that later, as it gathered
in solution, slowed it down.
It is significant to note here that
any growth-accelerating and growth-
inhibiting substance is important in
the fight against cancer. In addition,
it might be possible to use the para-
mecia cultures to synthesize fats,
starches, and proteins on a large
scale. In this way synthetic foods
might be produced on a large scale
to provide another needed source
of food for the ever-growing popula-
tions of the earth.
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Challenging opportunities now
exist in the following fields:
Mechanical design
Structural design
Power plant installation design
Weapons deliv•ry
Aerodynamics
Thermodynamics
Electronic computers
Systems analysis
Aircraft air conditioning
Hydraulics
Stress analysis
Servo mechanisms
Acoustics
Electronics
Mechanical test
Structural test
Flight test
Process engineering
Missiles
Brochures and employment applications are mailable at your college placement office.
For further information relative to employment opportunities
at the Santa Monica. El Segundo and Long Beach, California divisions
and the Tulsa, Oklahoma division, write today to:
F4D, "SKYRAY"— only carrier plane to
hold official world's speed record
A4D, "SKYHAWK"— smallest, lightest
atom-bomb carrier
RB-66 — speedy, versatile
jet bomber
A3D, "SKYWARRIOR"— largest
carrier-based bomber
C-124, "GLOBEMASTER"— world's
largest production transport
DC-7 "SEVEN SEAS"— America's
finest, fastest airliner
Engineers:
join this
winning
team!
"NIKE' '—supersonic missile selected
to protect our cities
D558-2, "SKYROCKET"— first airplane
to fly tw ice the speed of sound
At DOUGLAS you'll be joining a company in which the three top
executive officers are engineers...you'll be associated with men
who have designed the key airplanes and missiles on the American
scene today! Nothing increases an engineer's ability faster than
working with other engineers of top calibre.
Not only is Douglas the largest manufacturer of commercial aircraft
in the world, but it also produces outstanding aircraft and missiles
for every branch of the armed services! This diversity, besides
giving you job security, provides unequalled opportunity
for the engineer with an eye to the future.
DOUG
DOUGLAS AIRCRAFT COMPANY, INC.
C. C. LaVene, Employment Manager... Engineering General OfficeFirst in Aviation 3000 Ocean Park Blvd.... Santa Monica, California
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RESEARCH AND
DEVELOPMENT
(Concluded from page 34)
In the next 10 years Mr. McCune
said, surveys show that our gross
national product will reach $490 bil-
lion, a 35 per cent increase over last
year's $362 billion.
This estimate is based, he said, on
a forecast by the Federal Bureau of
Census that in the next 10 years "our
population will rise from its present
165 million to 185 million—an in-
crease of 12 per cent."
He pointed out that the Federal
Reserve Board's index of industrial
production will in 10 years reach a
record of 180—a 42 per cent rise over
the 127 listed at the end of 1954.
"Our national purchasing power
will go up proportionately, employ-
ment will rise and we will have a
record $350 billion of disposable in-
come-3 37 per cent jump from last
year's $256 billion," Mr. McCune
predicted.
"Translated into energy-power
terms," he continued, "this vast eco-
nomic structure will be sustained by
one trillion, 40 billion kilowatt hours
of electrity—a 250 per cent increase
over the 1954 rate of electrical con-
sumption."
He said that at first, addition of
atomic plants will be comparatively
slow, with two per cent of new gen-
erating facilities added to utility sys-
tems in 1965 being of the atomic type.
"Our analysis indicates that once
nuclear plants become competitive,
they will expand rather rapidly—in-
creasing to 44 per cent of new plants
added by 1980," he reported.
The G-E executive said that the
cost of nuclear plants now is high
compared to cost of conventional
plants, but these costs will even out
in the near future.
Even so, he explained, this present
cost differential is not expected to
"greatly hinder" the beginning of our
atomic power program because two
advantages that are expected to go
to those willing to pioneer in atomic
power development.
He said these are:
1. Nuclear plants offer a greater
potential for cost reduction after
start-up than any conventionally
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fueled plant.
2. Work in the atomic power field
now will give companies an advant-
age in the years ahead "when the
rush to convert to nuclear power
really gets underway."
SOLAR STEPPING STONE
A General Electric engineering ex-
pert has recently said the man-made
satellite to be launched in 1957 could
be the forerunner of future space sta-
tions that would serve as stepping
stones for a rocket trip to the Moon.
Norman F. Barnes of G-E's Gen-
eral Engineering Laboratory said the
proposed U. S. Government satellite
would be about the size of a basket-
ball and would be sent up 300 miles.
"The next step is sending one up
farther, about 1,000 miles up, and
this one might be manned," he said,
and added:
"Beyond that would be a doughnut-
shaped revolving satellite up 22,000
miles, which will be manned."
Barnes, ventured the predictions
in an address at the Roanoke Indus-
trial Productivity Forum, sponsored
by the Appalachian Power Company
and the General Electric Company.
Appraising engineering feats of to-
day that were fantasies a few years
ago, Barnes was optimistic about
scientists' quest to explore outer
space. Rocket ships would travel
from one artificial satellite to another.
"If we went to the Moon, we would
probably go in this sort of path, using
the gravity of the Moon to brake
us" Barnes said. "The return trip
would be the same, using the speed
of the Moon orbit to help us on our
way. Then, using the Earth's gravity,
this time to a much greater extent, as
a brake, we would circle the Earth
in constantly tightening ellipses."
The proposed 1957 satellite, Barnes
said, would be launched into space
by means of a multistage rocket.
"It would go up to about 300 miles
above the Earth and then be pro-
pelled in an orbit around it at about
18,000 miles an hour. The satellite
would then revolve around the Earth
about every 90 minutes.
"It will stay up for a few days or
a week and then will be attracted to
the Earth slowly but surely, its orbit
becoming ever more elliptical and it
will finally burn up in the atmos-
phere like a meteor."
The proposed satellite, Barnes said,
will have facilities for supplying its
own power by catching solar radia-
tion. It will have measuring instru-
ments and an antenna to send its sig-
nals to the Earth. It will report on
outer atmosphere densities by ob-
serving the air drag effect on the
satellite's orbit. It will permit more
accurate measurement of the Earth's
equatorial radius and of intercontin-
ental distances. It will also provide
long-term observations of solar ultra-
violet radiation and data for studies
of cosmic rays.
General Electric has been awarded
a government contract to help de-
velop the satellite.
Barnes said engineers envisioned a
future satellite that would be larger
and more distant—"about a thousand
miles up"—that would pass over the
poles every two hours.
The third stage, he said, could be
the manned space station 22,000 miles
high.
"This satellite will make one revo-
lution of the earth every 24 hours,
and so will seem to stand still above
wherever it is put. Because of this,
it could be used for television broad-
casting. It would have television
coverage of the light area of the map
at all times. It might have 15 tele-
vision channels and cover the whole
hemisphere, simultaneously broad-
casting in three or four different lan-
guages—a 'simulcast' it will probably
be called.
"In addition, it might be used to
study weather and spot hurricanes,
and have a multitude of other uses
including, of course, military ones."
"On the other hand," he cautioned,
"no responsible engineer or scientist
allows his fancy such free rein as
to assume that he can change New-
ton's laws of motion or find profit-
able exceptions to the second law of
thermodynamics."
"Imagination untempered by an
appreciation of harsh realities," he
added, "may create poetry, but it
will never create a nuclear power
plant, ship or rocket."
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The bomb that's built not
to explode
This cylinder is called an accumulator. It's
used in aircraft to store hydraulic pressure,
principally for raising and lowering landing
gear and wing flaps. Its working pressure
amounts to 3,000 pounds per square inch—
so great that faulty material or construction
would cause the accumulator to burst with
the deadly power of a bomb. The manufac-
turer was having trouble with variations in
the strength and quality of the steel being
used. Defects showed up after machining.
Rejects were running at a high rate.
The manufacturer called in metallurgists
of the Timken Company for help in solving
the problem. They recommended a certain
analysis of Timken fine alloy seamless steel
tubing, specially heat-treated for this appli-
cation. Result: since switching to Timken
fine alloy steel, the Company reports each
accumulator can be tested safely at 6,000
pounds per square inch—twice its working
capacity—and that rejects are now a rarity.
Want to learn more about steel
or job opportunities?
Some of the engineering problems
you'll face after graduation will in-
volve steel applications. For help
in learning more about steel, write
for your free copy of "The Story of
Timken Alloy Steel Quality." And
TEARS AHEAD-THROUGH EXPERIENCE AND RESEARCH
'
- 
•••••••••••••••01....,
a."111:1 
•••••worrierawdr....,..
for more information about the ex-
cellent job opportunities at the
Timken Company, send for a copy
of "This is Timken." Address: The
Timken Roller Bearing Company,
Canton 6, Ohio.
ca.61
Pine Alloy
('ar ri`r rrL) ,
SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING
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Stolen by Don Grantham, soph., e.e. and Tom Reese, soph., c.e.
"Your girl is spoiled, isn't she ?"
"Naw, it's just the perfume she's
wearing."
For book of the month club lovers
only—
"He beat her in the wigwam,"
or "Her sufferings were intents."
For you engineers who don't
know the difference between prose
and poetry, here is an example.
There was a young lady from
TiPPs ;
She went into water up to her
knees.
That's prose.
If she had gone any deeper, it
would have been poetry.
"What sort of part does Jake
have in the play?"
"A very emotional part. In the
last act he has to refuse a drink."
The safe way for a man to give
his wife the cold shoulder is to
buy her a strapless gown.
American College Girl:
Swift knee action
Bigger & Better Bumpers
Roomier in all corners
More trunk room
More Pickup
Will last a lifetime
A'durable
Takes a good paint job
Easier to look at
Softer and contour seats
Easy on the pocketbook
Terms to suit your budget
Who was that lady you were ob-
scene with last night?
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Worried Student: "I'm so flus-
tered over my exams that I've got
butterflies in my stomach."
Advisor: "Take an aspirin — the
butterflies will go away."
W. S.; "But I took an aspirin —
they're playing ping pong with
it."
"Use Lumpo soad. Doesn't lather.
Doesn't bubble. Doesn't clean. It's
just company in the tub."
Many girls leave nothing to a
man's imagination, and everything
to his self control.
Professor: "This exam will be
conducted on the honor system.
Take seats three seats apart and
in alternate rows."
Anyone who thinks he is indis-
pensable should stick his finger in
a bowl of water and notice the hole
it makes when he pulls it out.
0 frantic fortnight spent to cram,
At time I wonder who I am,
So twinkle, twinkle sweet exam,
Frankly, I don't give a damn.
Famous lost words, or Snerd's
words for the birds— 0 Hell, they
don't flunk seniors.
Missionary: "Poor man! You
know nothing about religion."
Cannibal: "Oh yes I do. I got a
taste of it when the last mission-
ary was here."
She's lovely — She's engaged —
her father uses Remington Super
X.
Frosh: What's Doc talking
about?
Senior: Integration, you half-
wit.
Frosh : Is he for it or against it?
What was that explosion on Si's
farm?
He fed a chick some "Lay or
Bust" feed, and it turned out to be
a rooster.
Adam and Eve were the first
bookkeepers — they invented the
first loose leaf system.
She: "You remind me of the
ocean."
He: "Wild, romantic and rest-
less?"
She: "No, you make me sick !"
He (in low-lit living room, as he
pressed his lips into her mouse-
like ear) : "What are you thinking
about, Darling?"
She (shyly) : "The same thing
you are, Dear."
He: "Goody, let's race to the ice-
box."
The minister called at the Jones'
home one Sunday afternoon, and
little Willie answered the bell. "Pa
ain't home," he announced. "He
went over to the Golf Club."
The minister's brow darkened,
and Willie hastened to explain.
"Oh he ain't gonna play any golf.
Not on Sunday. He just went over
for a few highballs and a little stud
poker."
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"Atom Apple," a 225-foot sphere of steel plates welded into virtually one piece.
An egg built to hatch miracles
-and x-ray photography searched every seam in its shell
To test America's nuclear wonders, the
Knolls Atomic Power Laboratory uses history's
largest steel sphere—with each weld
proved sound by x-rays and photography.
This huge steel sphere, ten times larger than man has
ever built before, houses the prototype power plant of
America's nuclear submarine, Sea Wolf, designed and
constructed by the General Electric Co. for the Atomic
Energy Commission.
As a safety measure, every seam was welded, making
the sphere virtually one piece. And to be positive every
weld was sound, it was x-rayed — with proof of its in-
ternal bonds recorded on film.
Radiography like this is working today for welders
large and small— and for foundries interested in provid-
ing flawless castings. And photography in other forms
is working for all kinds of business and industry. It is
helping solve design problems, increase production,
train salespeople, speed up office routine.
Behind the many photographic products becoming
increasingly valuable today and those being planned
for tomorrow lie intriguing and challenging opportuni-
ties at Kodak in research, design and production.
If you are interested in these opportunities in
science and engineering—whether you are a
recent graduate or a qualified returning
serviceman, write to the Business
and Technical Personnel
Department.
Eastman Kodak Company, Rochester 4, N. Y.
G.E. announces new Honors Program: latest addition to advanced-study opportunities
GENERAL
ENGINEER
SCIENTIST +
ELECTRIC
OR
1. HONORS PROGRAM FOR
GRADUATE STUDY
2. ENGINEERING
AND SCIENCE PROGRAM
COURSES
3. ADVANCED ENGINEERING
PROGRAM
4. CREATIVE ENGINEERING
PROGRAM
Further formal education as you
learn and earn at General Electric
(1) Honors Program
G.E. selects qualified employees and
reimburses them for tuition, fees, and
books in connection with graduate
study at universities located near G-E
operations. You may participate in the
tuition refund plan in one of two ways
in selected G-E plant locations; by
taking individual graduate courses
while working a normal 40 hour week,
or by carrying approximately one-half
an academic load while working a
reduced 20-hour week. You work full
time and receive full pay during the
summer months, unless time for thesis
work is required.
(2) Engineering and Science Program
Courses
Covering a variety of subjects—from
engineering and production problems
to product design and advanced phys-
ics these G.E courses are the stepping
stones to either the Advanced, or
Creative Engineering Programs.
ADVANCED TECHNICAL COURSE
consists of actual engineering problems
in areas such as dynamics, electromag-
netic fields, fluid flow, heat transfer,
servomechanisms.
ENGINEERING DESIGN COURSE
provides a background in materials,
methods, and manufacturing processes,
with instruction tailored to improve the
engineer's design ability.
You may also take any of the numer-
ous Specialized Technical and Depart-
mental Courses that are continually
offered.
(3) Advanced Engineering Program
To select and train technical leaders,
this program combines extensive class
and home assignments, with a 36-hour
work week in association with Com-
pany technical leaders. The program is
rigorous but the hard work pays off, for
PRODUCT
DEPARTMENTS
AND
LABORATORIES
since its founding in 1923, 75% of its
graduates have become engineering
specialists and managers. Selection for
the program requires either a Masters
Degree or graduation from the Ad-
vanced Technical Course.
(4) Creative Engineering Program
This course is designed to help you
make maximum use of your imagina-
tion and resourcefulness in solving
problems and contributing new ideas.
The number of patents registered by
graduates of this program is almost
double that of other engineers in Gen-
eral Electric. The one-year graduate-
level Company course presents the
latest techniques in creative engineer-
ing. Problems are worked on an indi-
vidual basis or team basis. Complete
facilities are available for construction
of models and prototypes needed to
demonstrate and develop any ideas.
For complete information write Mr.
W. S. Hill, Engineering Services, Bldg.
36, General Electric Company, Sche-
nectady 5, New York.
956-6
73-ogress /s Our Most important Product
GENERAL ( ELECTRIC
G.E. 's CLARENCE H. LINDER,
Vice President Engineering,
defines the challenge of
technology.
ENGINEERS IN INDUSTRY
Industrial progress hinges on the engineers'
ability to apply amazingly complex technology to
the problem of creating new goods and services.
It is vital that the engineer at G.E. be given
every opportunity for self-development in his
chosen field, and so the far-reaching educational
programs described on this page are designed to
satisfy three specific needs.
The Team Approach
The team approach to complex technical projects
is extremely important in industry today. It
brings together competent men with a wide
variety of training and experience to blend their
abilities in the solution of problems. To be pre-
pared to work as a member of a team, the engi-
neer must develop appreciation and understand-
ing of the work and contribution of the other
members. Recognition of this need is the basis of
teaching philosophy all through the programs.
Importance of Supporting Sciences
Many of the problems facing engineers in modern
industry are not found in the principal engineer-
ing sciences, but have shifted into areas which
have been thought of as supporting sciences. An
engineer working principally in aerodynamics, for
example, may find the main roadblocks in his
work are the limitations of the materials which
are available. By working closely with experts in
the field, the engineer must in fact influence the
development of new and better materials.
Broad Technical Backgrounds
The solid core of industry's engineering effort is a
body of men thoroughly grounded in the funda-
mentals of basic science. With the explosive
increase in technology, the engineer and scientist
need to keep abreast of all allied areas. G-E ad-
vanced-study programs give this opportunity.
